Paphia rhomboïdes is an infaunal filter-feeding bivalve, particularly widespread and abundant in the English Channel. In order to investigate the influence of the growth-related post-settlement processes on its distribution, a spatial growth model was developed and linked to an existing ecological model of the English Channel. This model was partially parameterized on the basis of a specific ecophysiological experimental study, and calibrated with growth data collected in the "Golfe NormandBreton" (GNB), a region of the English Channel. Compared to the actual distribution of P. rhomboïdes, the results suggest a strong influence of the growth-related processes on the distribution of the species: particularly, the extremely low growth obtained with the model in the Western Channel can explain the almost complete absence of the species in this area.
Introduction

17
Diversity and abundance of the benthic fauna in the English Channel has favoured the 18 development of fisheries, particularly those of shellfish: scallop, warty venus, common 19 cockle, dog cockle, banded carpet shell, surf clam (Berthou, 1983; Lemoine et al., 1988; 20 Fifas, 1991; Noël et al., 1995) . It has also attracted the interest of scientists: large scientific 21 programs were carried out in the seventies (Holme, 1966; Cabioch, 1968 ; Cabioch and 22 Glaçon, 1975 and 1977; Gentil, 1976; Cabioch et al., 1977; Retière, 1979) to study benthos 23 distribution in the area, as well as the environmental factors controlling it. 24 Among the main listed bivalves, the banded carpet shell (Paphia rhomboïdes) -a subtidal 25 infaunal filter-feeding species-is particularly widespread in the English Channel and in the 26 central part, i.e., the "Golfe Normand-Breton", where, in terms of biomass, it is one of the 27 most abundant species (Holme, 1966; Retière, 1979; Blanchard, 1982; Blanchard et al., 1983) . 28 Because it is a targeted species (Berthou, 1985 (Berthou, , 1987 (Berthou, and 1989 Noël et al. 1995) and 29 extensive scientific data have been collected describing its distribution, biology and ecology 30 (Holme, 1966; Cabioch, 1968; Lucas, 1969; Chassé and Glémarec, 1973; Gentil, 1976 ; 31 Glémarec and Bouron, 1978; Retière, 1979; Blanchard, 1982; Blanchard et al., 1983 and 1986 32 a and b; Morvan, 1987; Morin 1998 ), this species is of particular interest for studying the 33 distribution of meroplanktonic invertebrates in the English Channel. 34 The importance of post-recruitment processes in the spatial distribution of the benthic- Post-recruitment structuring processes could be classified into two groups: 40 (1) Direct mortality factors, such as predation, human harvesting, or indirect mortality factors 41 such as mechanical disturbance, due to turbulence or dredging, which can be responsible for 42 an enhanced predation; 43 (2) Parameters which influence the physiological state and growth of animals (temperature, 44 food, inorganic seston, turbulence). These may influence the bivalve mortality rate, directly 45 (physiological distress) or indirectly (slow growth, smaller individuals being supposed to be 46 more vulnerable than bigger ones), and also influence the fertility of bivalves since their 47 reproductive investment depends on their size and growing conditions Paoli, 1983; Urrutia et al., 1999; Pouvreau et al., 2000 b) . 49 In the present study, we focused on the latter group of post-recruitment structuring processes 50 with an ecophysiological modelling approach. 51 Since the beginning of the 1990s, ecophysiological (or growth) models of filter-feeding 
64
(2) Individual growth is generally simulated during periods which range from 9 months 65 (Kobayashi et al., 1997; Grant and Bacher, 1998) 
The background model
91
A physical box-model has been developed for the English Channel (Ménesguen and Hoch, 92 1997) and coupled to a biogeochemical model (Hoch, 1998) , using the ELISE software 93 (Ménesguen, 1991) . The physical sub-model of the Channel is divided into 71 boxes or 94 compartments (figure 1) with water flows between them calculated automatically from the 95 tidal residual circulation, and a 2-layer, vertical thermohaline model, linked with the 96 horizontal circulation scheme, to simulate thermal or haline stratification.
97
The biological sub-model explicitly takes into account the nitrogen, phosphorus and silicon 98 biogeochemical cycles and converts some biological variables into carbon. The pelagic 99 system is described by three phytoplanktonic compartments, and by considering the microbial 100 food web (Hoch, 1998) . order to obtain the best fit between the observed and predicted AFDW. and predicted AFDW is now correct for all the compartments (except for some points in the 222 compartments E and F, but there the data could be doubtful).
223
Assuming that the shell weight is constant, the mean production output of the shellfish factory (1) the regulation of the filtration rate by temperature, which is more likely to be the limiting 280 factor for nutrition in rich environments such as estuaries, while food concentration is clearly 281 the limiting factor in the GNB.
282
(2) the introduction of a daily growth rate limitation, which reflects the limited capacity of an 283 organism to produce biomass (ie: to create tissues) even in optimal trophic conditions.
284
These two processes were formulated and parameterised in order not to affect the results in 285 the GNB. Channel can explain the almost complete absence of the species in this area.
327
Contrasting with the high growth potential provided by our growth model, and hence the 328 favourable conditions of population settlement, P. rhomboïdes is actually absent from the 329 "Bay of Seine" (black area in figure 10 ). Table 5 : Conversion factors used to calculate the POM concentrations corresponding to the N and C 573 concentrations of diatoms and detrital particulate organic matter respectively, given by the biogeochemical 574 model (Hoch, 1998 621  622  623  624  625  626  627  628  629  630  631  632  633  634  635  636  637  638  639  640  641  642  643  644  645  646  647  648  649  650  651  652  653  654  655  656  657 • ≥ 20 * 10 -20 + 5 -10 -1 -5
Number of animals used to calculate the average AFDW in a given compartment and for a given age 
